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ICE DISPENSING TECHNOLOGY

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C.

119 and 35 U.S.C. 365 to Korean Patent Application No.
10-2008-0113685 (filed on Nov. 14, 2008), which 1s hereby

incorporated by reference 1n its entirety.

FIELD

The present disclosure relates to 1ce dispensing technol-
0gy.

BACKGROUND

A refrigerator 1s a home appliance that can store foods 1n a
freezing state or a relrigeration state. A refrigerator may
include a dispenser that can dispense 1ce and/or water to an
outside of the refrigerator. The refrigerator provided with the
dispenser includes devices for making and dispensing the ice.

SUMMARY

In one aspect, an i1ce-making device includes a duct
through which 1ce 1s dispensed, a duct-covering part config-
ured to open and close the duct, and a sensor part configured
to sense whether the duct-covering part 1s positioned to close
the duct. The 1ce-making device also includes a control part
configured to control the duct-covering part to open the duct
when the sensor part senses that the duct-covering part fails to
close the duct and the duct-covering part has been attempting
to close the duct for at least a preset period of time.

Implementations may include one or more of the following,
teatures. For example, the sensor part may include a magnet
coupled to one of a side of the duct and a side of the duct-
covering part and a hall sensor that 1s coupled to the other of
the side of the duct and the side of the duct-covering part and
that 1s configured to sense a magnetic field of the magnet. The
magnet and the hall sensor may be positioned such that, when
the duct-covering part 1s positioned to close the duct, the
magnet and the hall sensor contact and, when the duct-cov-
ering part 1s positioned to open the duct, the magnet and the
hall sensor fail to contact.

In some 1mplementations, the duct-covering part may
include a duct cap and a cap motor configured to rotate the
duct cap to open and close the duct. In these implementations,
the control part may be configured to rotate the cap motor in
a first direction to cause the cap motor to rotate the duct cap to
open the duct and rotate the cap motor in a second direction to
cause the cap motor to rotate the duct cap to close the duct.
The second direction may be different than the first direction.

In another aspect, an 1ce-making device includes a duct
through which 1ce 1s dispensed, a duct-covering part config-
ured to open and close the duct, and a sensor part configured
to sense a position of the duct-covering part relative to the
duct. The ice-making device also includes a control part con-
figured to control the duct-covering part to repeat at least once
an operation of opening and closing the duct when the sensor
part senses that the duct-covering part fails to reach a closing,
position i which the duct-covering part closes the duct and
the duct-covering part has been attempting to close the duct
for at least a preset period of time.

Implementations may include one or more of the following,
teatures. For example, the control part may be configured to,
after controlling the duct-covering part to repeat the operation
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of opening and closing the duct, reduce the preset period of
time used 1n determining whether to repeat the operation of
opening and closing the duct. The control part may be con-
figured to gradually reduce the preset period of time used 1n
determining whether to repeat the operation of opening and
closing the duct each time the operation of opening and clos-
ing the duct is repeated.

The ice-making device may include a warning part config-
ured to output a warning to a user. The control part may be
configured to determine whether the operation of opening and
closing the duct has been repeated a preset number of times
and control the warning part to output the warning in response
to a determination that the operation of opening and closing
the duct has been repeated the preset number of times.

The sensor part may include a magnet coupled to one of a
side of the duct and a side of the duct-covering part and a hall
sensor that 1s coupled to the other of the duct and the side of
the duct-covering part and that 1s configured to sense a mag-
netic field of the magnet. The magnet and the hall sensor may
be positioned such that, when the duct-covering part 1s posi-
tioned to close the duct, the magnet and the hall sensor contact
and, when the duct-covering part i1s positioned to open the
duct, the magnet and the hall sensor fail to contact.

In some implementations, the duct-covering part may
include a duct cap and a cap motor configured to rotate the
duct cap to open and close the duct. In these implementations,
the control part may be configured to rotate the cap motor in
a first direction to cause the cap motor to rotate the duct cap to
open the duct and rotate the cap motor 1n a second direction to
cause the cap motor to rotate the duct cap to close the duct.
The second direction may be different than the first direction.

The sensor part may include a magnet coupled to a side of
the duct-covering part and a hall sensor that 1s configured to
sense a magnetic field of the magnet and that 1s configured to
sense whether the duct-covering part 1s 1n a position to close
the duct based on whether the magnetic field of the magnet 1s
relatively weak or relatively strong.

In yet another aspect, a method of controlling an 1ce-mak-
ing device includes controlling, using a control part, a duct-
covering part to open a duct to allow dispensing of 1ce. Sub-
sequent to dispensing ice through the duct, the method
includes controlling, using the control part, the duct-covering
part to close the duct. In response to controlling the duct-
covering part to close the duct, the method 1includes sensing,
using a sensor part, whether the duct-covering part 1s 1 a
position that closes the duct and determining, using the con-
trol part, whether a preset period of time has passed since
controlling the duct-covering part to close the duct. In
response to sensing that the duct-covering part 1s not 1n a
position that closes the duct and determining that the preset
period of time has passed since controlling the duct-covering,
part to close the duct, the method includes controlling, using
the control part, the duct-covering part to reopen the duct.

Implementations may include one or more of the following
features. For example, the method may include controlling,
using the control part, the duct-covering part to attempt to
close the duct again after controlling the duct-covering part to
reopen the duct. The method also may include controlling,
using the control part, the duct-covering part to repeatedly
open the duct and attempt to close the duct until the sensor
part senses that the duct-covering part 1s 1n a position that
closes the duct prior to the control part determining that the
duct-covering part has been attempting to close the duct for
the preset period of time.

Further, the method may include determining, using the
control part, whether, in attempting to close the duct, an
operation to open and close the duct has been repeated a
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preset number of times and using the control part to stop
controlling the duct-covering part to repeatedly open the duct
and attempt to close the duct in response to a determination
that an operation to open and close the duct has been repeated
the preset number of times. After controlling the duct-cover-
ing part to repeat an operation of opening and closing the
duct, the method may include reducing the preset period of
time used 1n determining whether to repeat the operation of
opening and closing the duct. The method may include gradu-
ally reducing the preset period of time used 1n determining
whether to repeat the operation of opening and closing the
duct each time the operation of opening and closing the duct
1s repeated.

In some 1mplementations, the duct-covering part may
include a duct cap and a cap motor configured to rotate the
duct cap to open and close the duct. In these implementations,
the method may include controlling, using the control part,
the cap motor to rotate 1n a first direction to cause the cap
motor to rotate the duct cap to open the duct, and controlling,
using the control part, the cap motor to rotate 1n a second
direction to cause the cap motor to rotate the duct cap to close
the duct. The second direction may be different than the first
direction.

In some examples, the method may include determining,
using the control part, whether, in attempting to close the
duct, an operation to open and close the duct has been
repeated a preset number of times, and outputting, using a
warning part, a warning to a user 1n response to a determina-
tion that an operation to open and close the duct has been
repeated the preset number of times.

The details of one or more implementations are set forth in
the accompanying drawings and the description below. Other
teatures will be apparent from the description and drawings,
and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view illustrating a refrigerator with
an ice-making device.

FIG. 2 1s a cross-sectional view illustrating a part of an
ice-making device.

FIG. 3 1s a block diagram 1illustrating configuration of an
ice dispensing control system.

FIGS. 4 to 6 are views illustrating operation of an ice-
making device.

FI1G. 7 1s a flowchart 1llustrating a method of controlling an
ice-making device.

FI1G. 8 1s a flowchart 1llustrating a method of controlling an
ice-making device.

DETAILED DESCRIPTION

FIG. 1 illustrates an example of a refrigerator with an
ice-making device. FIG. 2 illustrates a cross-section of an
example of a part of an 1ce-making device. FIG. 3 1llustrates
an example configuration of an 1ce dispensing control system.

Referring to FIG. 1, a refrigerator compartment 3 and a
freezer compartment are disposed in a main body 1. The
refrigerator compartment 3 and the freezer compartment,
where foods are stored, are arranged vertically 1in the main
body 1, with the refrigerator compartment 3 being positioned
above the freezer compartment. The refrigerator compart-
ment 3 1s opened and closed by refrigerator compartment
doors 5 and 6 and the freezer compartment 1s opened and
closed by a freezer compartment door 7.

Anice-making chamber 9 1s provided to an inner surface of
the refrigerator compartment door 5 (hereinafter, referred to
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as a “door”). The ice-making chamber 9 is separated from the
refrigerator compartment 3, and an ice-making device (not
shown) for making ice 1s disposed 1n the 1ce-making chamber
9.

A front surface of the door 5 1s provided with a dispenser
(not shown). The dispenser 1s used to dispense water and/or
ice without opening the door 5.

Referring to FIG. 2, an 1ce duct 10 1s disposed in the door
5. The 1ce duct 10 1s used to dispense ice made by the 1ce-
making device to an outside of the refrigerator, that 1s, to the
outside of the refrigerator through the dispenser which trans-
ports ice through the door 5 when the door 5 1s 1n a closed
positioned. To this end, a first end of the 1ce duct 10 commu-
nicates with the ice-making device and a second end of the ice
duct 10 communicates with the dispenser.

A duct cap 20 opens and closes an end of the 1ce duct 10
adjacent to the dispenser (e.g., the second end of the 1ce duct
10 that communicates with the dispenser). One end of the
duct cap 20 rotates about the other end to open and close the
ice duct 10. For example, the duct cap 20 may be rotated by a
solenoid valve or a motor.

The 1ce duct 10 and the duct cap 20 are provided with a hall
sensor 30 and a magnet 40, respectively. In the state where the
duct cap 20 closes the ice duct 10, the hall sensor 30 and the
magnet 40 may be disposed at a position where the ice duct 10
faces the duct cap 20. The hall sensor 30 and the magnet 40
sense a position of the duct cap 20 relative to the 1ce duct 10.
More particularly, the hall sensor 30 provided to the ice duct
10 senses strength (e.g., presence or absence) ol a magnetic
field of the magnet 40 provided to the duct cap 20 and,
thereby, senses the position of the duct cap 20 relative to the
ice duct 10. When the duct cap 20 closes the 1ce duct 10, the
hall sensor 30 senses a relatively strong (e.g., a present)
magnetic field and detects that the duct cap 20 1s 1n a position
to close the 1ce duct 10. When the duct cap 20 opens the ice
duct 10, the hall sensor 30 senses a relatively weak (e.g., an
absent) magnetic field and detects that the duct cap 20 1s 1n a
position to open the 1ce duct 10.

Referring to FIG. 3, an input part 100 receives an operation
signal for dispensing ice through the dispenser. A warning,
part 200 displays whether the duct cap 20 1s 1n abnormal
operation. The warning part 200 may display the abnormal
operation of the duct cap 20 using a lamp on/ofl, display of
characters or symbols, any type of visual dlsplay, or an
audible output (e.g., a voice output).

A control part 300 (e.g., an electronic controller, a proces-
sor, etc.) controls the dispensing of 1ce through the dispenser.
For 1nstance, the control part 300 rotates the duct cap 20 to
close or open the 1ce duct 10 according to an operation signal
input to the mput part 100.

When abnormal operation of the duct cap 20 1s sensed
when the duct cap 20 1s attempting to close the ice duct 10, the
control part 300 controls the duct cap 20 to open the 1ce duct
10. In some 1mplementations, the control part 300 controls
the duct cap 20 to repeat opening and closing operation of the
ice duct 10 at least one time until the duct cap 20 operates
normally. Abnormal operation of the duct cap 20 1s detected
when the hall sensor 30 fails to sense that the duct cap 20 1s
moved from a position where the duct cap 20 opens the ice
duct 10 to a closing position for at least a preset time during
which the duct cap 20 1s attempting to close the ice duct 10.
The abnormal operation of the duct cap 20 may be detected
when an operation time for the duct cap 20 to rotate from the
position where the duct cap 20 opens the 1ce duct 10 to the
position where the duct cap 20 closes the ice duct 10 1s greater
than the preset time. For example, when ice 1s caught between
the 1ce duct 10 and the duct cap 20, the duct cap 20 fails to
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close the 1ce duct 10 completely. Thus, the hall sensor 30 fails
to sense that the duct cap 20 arrives at the position where the
duct cap 20 closes the 1ce duct 10 from the open position prior
to the operation time expiring.

When an abnormal operation of the duct cap 20 1s sensed
and the duct cap 20 repeats the opening and closing operation
tor the 1ce duct 10, the control part 300 controls the duct cap
20 to gradually reduce the operation time of the duct cap 20.
For instance, as the repeated number of opening and closing
operations of the duct cap 20 for the ice duct 10 increases,
possibility that a foreign substance 1s removed between the
ice duct 10 and the duct cap 20 also increases. Thus, gradually
reducing the opening and closing time of the duct cap 20 for
the 1ce duct 10 reduces an amount of air in the ice-making,
device that escapes through the 1ce duct 10 to the outside by
the rotation of the duct cap 20 openmg and closing the 1ce duct
10. In this regard, leakage of cold air from the ice-making
chamber may be reduced when attempting to correct abnor-
mal operation of the duct cap 20.

When the operation of the duct cap 20 opening and closing
the ice duct 10 1s repeated a preset number of times and the
hall sensor 30 still fails to sense that the duct cap 20 moves
from the position where the duct cap 20 opens the ice duct 10
to the closing position betfore the set time 1s over, the control
part 300 controls the warning part 200 to provide a warning,
indicating abnormal operation of the duct cap 20. Providing
the warning may alert a user to the abnormal operation of the
duct cap 20 and, thereby, allow the user to correct the abnor-
mal operation (e.g., remove an ice piece that 1s preventing the
duct cap 20 from closing). This may result in correction of the
abnormal operation more quickly and, therefore, reduce an
amount of cold air that leaks from the 1ce-making chamber
due to the abnormal operation.

The set time and the set number of times are stored 1n a
memory part 400 (e.g., a random access memory, read only
memory, or any type of electronic storage device) and may be
user-configurable. The memory part 400 may store the opera-
tion times of the duct cap 20 depending on the set number.

FIGS. 4 to 6 1llustrate example operation of an 1ce-making,
device. Referring to FIG. 4, the input part 100 (refer to FIG. 3)
receives an operation signal for dispensing ice through the
dispenser, and the control part 300 (refer to FIG. 3) controls
the duct cap 20 to rotate to open the ice duct 10 1n response to
the operation signal for dispensing ice through the dispenser.
Thus, the ice made at the 1ce-making device 1s dispensed
through the 1ce duct 10. At this point, the hall sensor 30 senses
that the magnetic field of the magnet 40 of the duct cap 20 1s
relatively weak (e.g., absent or less than a threshold), and thus
senses that the duct cap 20 1s disposed at the position of
opening the i1ce duct 10.

Referring to FIG. 5, when the dispensing of the 1ce through
the 1ce duct 10 1s finished, the control part 300 controls the
duct cap 20 to rotate to close the 1ce duct 10. Thus, the 1ce duct
10 1s closed to finish the dispensing of the i1ce through the ice
duct 10. At this point, the hall sensor 30 senses that the
magnetic field of the magnet 40 of the duct cap 20 1srelatively
strong (e.g., present or greater than a threshold), and thus
senses the duct cap 20 1s disposed at the position of closing the
ice duct 10.

While the control part 300 controls the duct cap 20 to close
the 1ce duct 10, when an 1ce piece I 1s caught between the 1ce
duct 10 and the duct cap 20, the duct cap 20 fails to close the
ice duct 10 completely. Thus, the hall sensor 30 senses that the
magnetic ficld of the magnet 40 of the duct cap 20 1s relatively
weak (e.g., absent or less than a threshold) and thus senses
that the duct cap 20 1s not disposed at the position of closing,
the 1ce duct 10. Based on detecting that the duct cap 20 1s not
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disposed at the position of closing the i1ce duct 10, the control
part 300 controls the duct cap 20 to rotate to open the 1ce duct
10 or controls the duct cap 20 to rotate to open and close the
ice duct 10 a set number of times.

FIG. 7 illustrates an example of a method of controlling an
ice-making device. Referring to FIG. 7, the mput part 100
receives an operation signal starting the dispensing of ice
through the dispenser (S11). The input part 100 may receive
the operation signal starting the dispensing of the ice through
the dispenser by receiving a user’s press of an operation
button (not shown) or receiving a user’s press of a lever (not
shown) with a container for receiving ice.

When the dispensing of the 1ce starts (S11), the control part
300 controls the operation of the duct cap 20 to open the 1ce

duct 10 (S13). After the 1ce duct 10 1s opened by the duct cap

20 (S13), the ice 1s dispensed through the 1ce duct 10 (S15).
Then, it 1s determined whether the dispensing of the ice

through the 1ce duct 10 1s fimished (517). For example,
whether the dispensing of the 1ce through the 1ce duct 10 1s
fimished may be determined according to whether the 1input
part 100 recerves an operation signal finishing the dispensing
of the 1ce, according to whether the input part 100 further
receives the operation signal for dispensing the ice (e.g.,
whether a user continues to supply a constant pressing force
to a dispensing control button or lever), or according to
whether the time for dispensing the ice, set according to the
operation signal dispensing the 1ce and 1input to the input part
100, 1s finished.

When it1s determined that the dispensing of the 1ce through
the 1ce duct 10 1s finished (517), the control part 300 controls
the operation of the duct cap 20 to close the 1ce duct 10 (819).
Thus, the duct cap 20 operates to close the 1ce duct 10.

When the duct cap 20 starts to operate to close the 1ce duct
10 (519), the hall sensor 30 senses a position of the duct cap
20, e.g., aposition of the duct cap 20 relative to the 1ce duct 10
(S21). The sensing of the position of the duct cap 20 (521) 1s
performed by sensing, at the hall sensor 30, a magnetic field
of the magnet 40 of the duct cap 20.

Based on the sensing (S21), 1t 1s determined whether the
hall sensor 30 senses that the duct cap 20 has moved to the
closing position from the position where the duct cap 20
opens the ice duct 10 prior to a set time expiring (S23) When
it 1s determined that the hall sensor 30 senses that the duct cap
20 1s disposed at the closing position prior to the set time
expiring (S23), the duct cap 20 has operated normally to close
the ice duct 10, and thus the operation of the duct cap 20 1s

finished.

When 1t 1s determined that the hall sensor 30 fails to sense
that the duct cap 20 1s disposed at the closing position prior to
the set time expiring (S23), the control part 300 controls the
duct cap 20 to operate to open the ice duct 10 (525). Then, the
control part 300 controls the duct cap 20 such that operations
associated with reference numerals (S19) to (S23) are
repeated.

FIG. 8 illustrates an example of a method of controlling an
ice-making device. Referring to FIG. 8, the imnput part 100
receives an operation signal starting the dispensing of ice
through the dispenser (S31). Then, according to the operation
signal input to the input part 100, the control part 300 controls
the duct cap 20 to open the ice duct 10 (S33), so that the ice 1s
dispensed through the 1ce duct 10 (S35).

It 1s determined whether the dispensing of the 1ce through
he 1ce duct 10 1s finished (S37). When it 1s determined that

{
the dispensing of the ice through the 1ce duct 10 1s finished,
{
C

he control part 300 controls the duct cap 20 to close the ice
luct 10 (S39).
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When the duct cap 20 starts to operate to close the 1ce duct
10 (S39), the hall sensor 30 senses a position of the duct cap
20, e.g., aposition of the duct cap 20 relative to the ice duct 10
(S41). Based on the sensing (S41), 1t 1s determined whether
the hall sensor 30 senses that the duct cap 20 has moved to the
closing position from the position where the duct cap 20
opens the 1ce duct 10 prior to a set time expiring (S43). When
it 1s determined that the hall sensor 30 senses that the duct cap
20 1s disposed at the closing position prior to the set time
expiring (S43), the duct cap 20 has operated normally to close
the ice duct 10, and thus the operation of the duct cap 20 1s
finished.

When 1t 1s determined that the hall sensor 30 fails to sense
that the duct cap 20 1s disposed at the closing position prior to
the set time expiring (S43), the control part 300 controls the
duct cap 20 to operate to open and close the 1ce duct 10 (S45).
The hall sensor 30 senses a position of the duct cap 20 (S47),
¢.g., a position of the duct cap 20 relative to the ice duct 10,
and 1t 1s determined whether the hall sensor 30 senses that the
duct cap 20 has moved to the closing position from the posi-
tion where the duct cap 20 opens the 1ce duct 10 prior to the set
time expiring (549).

When 1t1s determined that the hall sensor 30 senses that the
duct cap 20 1s disposed at the closing position prior to the set
time expiring (S49), the duct cap 20 has operated normally to
close the ice duct 10, and thus the operation of the duct cap 20
1s finished.

When 1t 1s determined that the hall sensor 30 fails to sense
that the duct cap 20 1s disposed at the closing position prior to
the set time expiring (S49), i1t 1s determined whether the
number of repeated opening and closing operations of the
duct cap 20 1s greater than a preset number (S51). When 1t 1s
determined that the number of the repeated opening and clos-
ing operations of the duct cap 20 1s the preset number or less
(S51), the control part 300 controls the duct cap 20 such that
operations associated with reference numerals (S45) to (S51)
are repeated.

When 1t 1s determined that the number of the repeated
opening and closing operations of the duct cap 1s greater than
the preset number (S51), the control part 300 controls the
warning part 200 to warn about abnormal operation of the
duct cap 20 (S53). The warning part 200 may warn through

lamp on/off, display of characters or symbols, any type of

visual display, or an audible output (e.g., a voice output).

Although the ice-making device has been described as
being mstalled in the ice-making chamber disposed on a back
surface of the refrigerator compartment door, the present
disclosure 1s not limited thereto. For example, the ice-making
device may be installed 1n an i1ce-making chamber located
inside of the refrigerator compartment door (e.g., within a
storage space defined by the refrigerator compartment and
separate from the door). Also, the 1ce-making device may be
installed on a back surface of a freezer compartment door or
located 1nside of the freezer compartment door (e.g., within a
storage space defined by the freezer compartment and sepa-
rate from the door).

Although the duct cap has been described as rotating to
open or close the 1ce duct, the duct cap 20 1s not limited to a
rotating operation to open or close the 1ce duct. For example,
the duct cap may be translated (e.g., slid) to open or close the
ice duct.

The ice duct 1s a member for dispensing the ice, and the
duct cap 1s a member for opening or closing the member for
dispensing the ice. Thus, 11 the above-described functions can
be performed, members and/or devices under any names may
be substantially denoted as the same configuration as the 1ce
duct and the duct cap.
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In some examples, times 1n which the duct cap fails to close
the 1ce duct because of 1ce caught between the ice duct and the
duct cap may be reduced. This makes 1t possible to reduce
cool air 1n the refrigerator compartment and the ice-making
chamber from being discharged through the i1ce duct to the
outside.

Also, auser may be warned when the duct cap fails to close
the ice duct completely even when the operation of the duct
cap for opening and closing the ice duct 1s performed a plu-
rality of times. Thus, the user can remove ice between the 1ce
duct and the duct cap. This may improve operation reliability
and efficiency of the dispenser.

It will be understood that various modifications may be
made without departing from the spirit and scope of the
claims. For example, advantageous results still could be
achieved 11 steps of the disclosed techniques were performed
in a different order and/or 1if components 1n the disclosed
systems were combined 1n a different manner and/or replaced
or supplemented by other components. Accordingly, other
implementations are within the scope of the following claims.

What 1s claimed 1s:

1. An ice-making device comprising:

a duct through which ice 1s dispensed;

a duct-covering part configured to open and close the duct;

a sensor part configured to sense whether the duct-covering

part 1s positioned to close the duct; and

a control part configured to control the duct-covering part

to open the duct when the sensor part senses that the
duct-covering part fails to close the duct and the duct-
covering part has been attempting to close the duct for at
least a preset period of time,

wherein the sensor part comprises:

a magnet coupled to one of a side of the duct and a side
of the duct-covering part; and

a hall sensor that is coupled to the other of the side of the
duct and the side of the duct-covering part and that 1s
configured to sense a magnetic field of the magnet.

2. The ice-making device according to claim 1, wherein

the magnet and the hall sensor are positioned such that,

when the duct-covering part 1s positioned to close the
duct, the magnet and the hall sensor contact and, when
the duct-covering part 1s positioned to open the duct, the
magnet and the hall sensor fail to contact.

3. Theice-making device according to claim 1, wherein the
duct-covering part comprises:

a duct cap; and

a cap motor configured to rotate the duct cap to open and

close the duct.

4. The 1ce-making device according to claim 3, wherein the
control part 1s configured to rotate the cap motor in a {first
direction to cause the cap motor to rotate the duct cap to open
the duct and rotate the cap motor 1n a second direction to
cause the cap motor to rotate the duct cap to close the duct, the
second direction being different than the first direction.

5. An 1ce-making device comprising:

a duct through which 1ce 1s dispensed;

a duct-covering part configured to open and close the duct;

a sensor part configured to sense a position of the duct-

covering part relative to the duct; and

a control part configured to control the duct-covering part

to repeat at least once an operation of opening and clos-
ing the duct when the sensor part senses that the duct-
covering part fails to reach a closing position 1n which
the duct-covering part closes the duct and the duct-
covering part has been attempting to close the duct for at
least a preset period of time,

wherein the sensor part comprises:
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a magnet coupled to one of a side of the duct and a side
of the duct-covering part; and

a hall sensor that 1s coupled to the other of the duct and
the side of the duct-covering part and that 1s config-
ured to sense a magnetic field of the magnet, the
magnet and the hall sensor being positioned such that,
when the duct-covering part is positioned to open the
duct, the sensor part fails to sense.

6. The ice-making device according to claim 5, wherein the
control part 1s configured to, after controlling the duct-cover-
ing part to repeat the operation of opening and closing the
duct, reduce the preset period of time used 1n determining
whether to repeat the operation of opening and closing the
duct.

7. The 1ce-making device according to claim 6 wherein the
control part 1s configured to gradually reduce the preset
period of time used 1n determining whether to repeat the
operation of opening and closing the duct each time the opera-
tion of opening and closing the duct 1s repeated.

8. The 1ce-making device according to claim 5, further
comprising a warning part configured to output a warning to
a user,

wherein the control part 1s configured to determine whether

the operation of opening and closing the duct has been
repeated a preset number of times and control the wam-
ing part to output the warning in response to a determi-
nation that the operation of opeming and closing the duct
has been repeated the preset number of times.

9. The 1ce-making device according to claim 5, wherein

the magnet and the hall sensor are positioned such that,

when the duct-covering part 1s positioned to close the
duct, the magnet and the hall sensor contact and, when
the duct-covering part 1s positioned to open the duct, the
magnet and the hall sensor fail to contact.

10. The 1ce-making device according to claim 3, wherein
the duct-covering part comprises:

a duct cap; and

a cap motor configured to rotate the duct cap to open and

close the duct.

11. The ice-making device according to claim 10, wherein
the control part 1s configured to rotate the cap motor 1n a first
direction to cause the cap motor to rotate the duct cap to open
the duct and rotate the cap motor 1n a second direction to
cause the cap motor to rotate the duct cap to close the duct, the
second direction being different than the first direction.

12. The 1ce-making device according to claim 5, wherein

hall sensor 1s configured to sense whether the duct-cover-

ing part 1s 1 a position to close the duct based on
whether the magnetic field of the magnet 1s relatively
weak or relatively strong.

13. A method of controlling an 1ce-making device, com-
prising:

controlling, using a control part, a duct-covering part to

open a duct to allow dispensing of ice;

subsequent to dispensing 1ce through the duct, controlling,

using the control part, the duct-covering part to close the
duct;

in response to controlling the duct-covering part to close

the duct:

sensing, using a sensor part, whether the duct-covering part

1s 1n a position that closes the duct; and
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determiming, using the control part, whether a preset period
of time has passed since controlling the duct-covering
part to close the duct; and
in response to sensing that the duct-covering part 1s not 1n
a position that closes the duct and determining that the
preset period of time has passed since controlling the
duct-covering part to close the duct, controlling, using
the control part, the duct-covering part to reopen the duct

controlling, using the control part, the duct-covering part to
repeatedly open the duct and attempt to close the duct
until the sensor part senses that the duct-covering part 1s
in a position that closes the duct;

determining, using the control part, whether, 1n attempting

to close the duct, an operation to open and close the duct
has been repeated a preset number of times; and

using the control part to stop controlling the duct-covering

part to repeatedly open the duct and attempt to close the
duct 1n response to a determination that an operation to
open and close the duct has been repeated the preset
number of times.

14. The method according to claim 13, further comprising,
aiter controlling the duct-covering part to repeat an operation
of opening and closing the duct, reducing the preset period of
time used 1n determining whether to repeat the operation of
opening and closing the duct.

15. The method according to claim 14 wherein reducing
the preset period of time used in determining whether to
repeat the operation of opening and closing the duct com-
prises gradually reducing the preset period of time used in
determining whether to repeat the operation of opening and
closing the duct each time the operation of opening and clos-
ing the duct is repeated.

16. The method according to claim 13, wherein:

the duct-covering part comprises a duct cap and a cap

motor configured to rotate the duct cap to open and close
the duct,

controlling the duct-covering part to open the duct to allow

dispensing of 1ce comprises controlling, using the con-
trol part, the cap motor to rotate 1n a first direction to
cause the cap motor to rotate the duct cap to open the
duct, and

controlling the duct-covering part to close the duct com-

prises controlling, using the control part, the cap motor
to rotate 1n a second direction to cause the cap motor to
rotate the duct cap to close the duct, the second direction
being different than the first direction.

17. The method according to claim 13, further comprising:

determiming, using the control part, whether, 1n attempting,

to close the duct, an operation to open and close the duct
has been repeated a preset number of times;

outputting, using a warning part, a warning to a user in

response to a determination that an operation to open
and close the duct has been repeated the preset number
of times.

18. The method according to claim 13, wherein the sensor
part comprises:

a magnet coupled to one of a side of the duct and a side of

the duct-covering part; and

a hall sensor that 1s coupled to the other of the side of the

duct and the side of the duct-covering part and that 1s
configured to sense a magnetic field of the magnet.
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